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ABSTRACT: 

PURPOSE: To obtain a coating compsn. which gives a 
coating film having 

improved scratch resistance, surface hardness, flexibility, 
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antistatic properties, etc., by incorporating a specific 
organosilicon compd. 

or its hydrolyzate and a composite colloidal sol comprising 
tatinium and 

antimony oxides into the compsn. 

CONSTITUTION: A coating compsn. contains an 
organosilicon compd. of formula 
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I [wherein R<SP>K/SP> is a 4-14C org. group having a 
functional group or a 

double bond; R<SP>2</SP> is a 1-6C (halogenated) 
hydrocarbon group; R<SP>3</SP> 

is 1-4C alkyl, alkoxyalkyl, or acyl; and a is 0 or 1 and b 
is 0-2 provided a+b 

is 1 or 2] or its hydrolyzate, a composite colloidal sol 
comprising 100 pts.wt. 

titanium oxide and 2-100 pts.wt, antimony oxide, and, if 
necessary, a metal 

complex of formula II (wherein M is Zn, Mn, Mg, Fe, Cu, Co, 
Ca, Bi, or Al; and 
c is 1 or 2) . 
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(54) COATING COMPOSITION AND PLASTIC SUBSTRATE 

(57)Abstract: 

PURPOSE: To obtain a coating compsn. which gives a coating film having improved scratch 
resistance, surface hardness, flexibility, transparency, antistatic properties, etc., by incorporating 
a specific organosilicon compd. or its hydrolyzate and a composite colloidal sol comprising 
tatinium and antimony oxides into the compsn. 

CONSTITUTION: A coating compsn. contains an organosilicon compd. of formula I [wherein 
Rl is a 4-14C org. group having a functional group or a double bond; R2 is a 1-6C 
(halogenated) hydrocarbon group; R3 is 1-4C alkyl, alkoxyalkyl, or acyl; and a is 0 or 1 and b is 
0-2 provided a+b is 1 or 2] or its hydrolyzate, a composite colloidal sol comprising 100 pts.wt. 
titanium oxide and 2-100 pts.wt. antimony oxide, and, if necessary, a metal complex of formula 
II (wherein M is Zn, Mn, Mg, Fe, Cu, Co, Ca, Bi, or Al; and c is 1 or 2). 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula; (a) RlaR2bSi(OR3)4- (a+b) (However, Rl is the organic machine of the carbon numbers 4-14 which have a functional 
group or an unsaturation double bond among a formula.) R2 the hydrocarbon group of carbon numbers 1 -6, or a halogenated hydrocarbon it is — 
R3 It is the alkyl group, alkoxyalkyl group, or acyl group of carbon numbers 1 -4, a is 0 or 1 , and b is 0-2, and a+b is 1 or 2. The organic silicon 
compound expressed or its hydrolyzate, and the coating constituent which mainly contains the sol of (b) titanium oxide and the compound colloid of 
an antimony oxide, and is characterized by the bird clapper. 

[Claim 2] General formula; M[CH2N(CH2 COO) 2]2 Nac Coating constituent according to claim 1 which contains further the metal complex 
compound (however, M is Zn, Mn, Mg, Fe, Cu, Co, calcium, Bi, and aluminum among a formula, and c is 1 or 2.) expressed, and is characterized by 
the bird clapper. 

[Claim 3] On a plastics base-material front face, (a) general formula;RlaR2bSi(OR3)4- (a+b) (However, Rl is the organic machine of the carbon 
numbers 4-14 which have a functional group or an unsaturation double bond among a formula.) R2 the hydrocarbon group of carbon numbers 1-6, 
or a halogenated hydrocarbon - it is R3 It is the alkyl group, alkoxyalkyl group, or acyl group of carbon numbers 1 -4, a is 0 or 1 , and b is 0-2, and 
a+b is 1 or 2. The organic silicon compound expressed or its hydrolyzate, and the plastics base material which the coating layer which mainly 
contains the sol of (b) titanium oxide and the compound colloid of an antimony oxide is formed, and is characterized by the bird clapper. 
[Claim 4] It sets to the plastics base material of a claim 3, and is general formula;M[CH2N(CH2 COO) 2]2 Nac to the aforementioned coating layer. 
Plastics base material characterized by the metal complex compound (however, M being Zn, Mn, Mg, Fe, Cu, Co, calcium, Bi, and aluminum 
among a formula, and c being 1 or 2.) expressed containing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the coating constituent and plastics base material for plastic-molding objects, 
[0002] 

[Description of the Prior Art] generally, a plastics base material is lightweight, and it has the quite useful special features, such as easy- workability 
and shock resistance, but on the other hand the thermal resistance it is tended to invade the solvent which a blemish tends to attach and which is 
charged and adsorbs dust is [ a degree of hardness is inadequate and ] inadequate -- etc. — it also has the fault 

[0003] In order to cancel such a fault of a plastic-lens base material, in spite of having made development of various plastic-lens base materials 
conventionally, what cancels the fault conventional enough was not obtained only by devising the component of a plastics base material. 
[0004] Then, the layer which gave a certain characteristic property in which the fault of a plastics base material was compensated was made to form 
in the front face of a plastics base material, the proposal of the coating constituent which raises the performance of a plastics base material was 
made, and many protection coating constituents have been proposed. 

[0005] The "coating constituent which makes organosilicon-compound or its hydrolyzate principal component" (JP,52-1 1261 ,A) proposal is made 
as a coating constituent which gives near and a stiff paint film into it at an inorganic system. 

[0006] Although the coating layer formed with the above-mentioned coating constituent carries out improvement of the performance of a plastics 
base material in remarkable, it has a difficulty of a low in abrasion-proof nature (the ease of getting damaged). Therefore, by making the 
above-mentioned coating constituent contain the silica sol which colloid was made to distribute, in order to cancel this difficulty, when a coating 
layer is made to form, recently, the coating constituent (JP,53-1 1 1336,A) whose abrasion-proof nature improves is proposed. 
[0007] Moreover, the coating constituent (JP,62-151801",A) which used the coating constituent (JP,63-275682,A) and antimony oxide which 
carried out titanium oxide use for the change which uses a silica sol is also proposed. 

[0008] This uses the organic silicon compound which is expressed with the following general formula and which is expressed or its hydrolyzate (it 

is henceforth described as the (a) component), titanium oxide, or an antimony oxide ((b) component) as a coating constituent. 

[0009] General formula; Rl aR2 bSi4 (OR3) - (a+b) (however, inside of a formula) Rl It is the organic machine of the carbon numbers 4-14 which 

have a functional group or an unsaturation double bond, and is R2. It is the hydrocarbon group or halogenated hydrocarbon of carbon numbers 1-6, 

and is R3. It is the alkyl group, alkoxyalkyl group, or acyl group of carbon numbers 1 -4, and a and b are 0 or 1 , respectively, and a+b is 1 or 2. 

[0010] 

[Problem(s) to be Solved by the Invention] However, when a coating layer was made to form in a plastics base-material front face with the coating 
constituent which added the above-mentioned silica sol, the interference fringe occurred on the plastics base-material front face, and the problem 
which, if the worst happens, says the appearance of a plastics base material occurred. 

[001 1] Furthermore, also in the above-mentioned titanium oxide sol, there was a problem that it can exist as a sol if independent, and it could not 
exist stably [ the (a) component ] when it is used as composition of a coating constituent although it is desirable since a refractive index is also high. 
[0012] Furthermore, when the coating layer was made to form with the coating constituent which made the (a) component and the titanium oxide sol 
contain, the problem occurred in the water resistance of a coating layer. 

[0013] Moreover, there was a problem that the coating layer formed with the coating constituent which made the (a) component and antimony-oxide 
sol contain although the (a) component can exist stably when it can exist as a sol if the above-mentioned antimony-oxide sol was independent, and a 
refractive index is also comparatively high and it is further used as composition of a coating constituent did not have a refractive index high enough. 
[0014] Furthermore, after making the coating layer according to the purpose form in a plastics base-material front face, an antireflection film is 
made to form in many cases generally. However, when an antireflection film existed on a coating layer, there was a problem after the coating 
stratification that a reflected color occurs on a plastics base-material front face, and color nonuniformity occurs on a plastics base-material front face 
under the influence of this reflected color. 

[0015] this invention aims at offering the coating constituent and plastics base material which the color nonuniformity by the reflected color 
produced by obtaining sufficient refractive index, and an interference fringe's not occurring, and making an antireflection film form on a coating 
layer when such a conventional coating constituent and the problem of a plastics base material are solved and a coating layer is made to form in a 
plastics base-material front face does not generate. 

[0016] in addition - and it aims at offering the coating constituent and plastics base materials which improved, such as the abrasion-proof nature of 
the coating layer which is a problem from the former, surface hardness, inflexible nature, transparency, antistatic nature, a dye affinity, thermal 
resistance, water resistance, and chemical resistance 
[0017] 

[Means for Solving the Problem] Invention concerning the claim 1 of this application that the aforementioned purpose should be attained 
RlaR2bSi(OR3)4- (a+b) (a) - general formula; - (However, Rl is the organic machine of the carbon numbers 4-14 which have a functional group 
or an unsaturation double bond among a formula.) R2 the hydrocarbon group of carbon numbers 1 -6, or a halogenated hydrocarbon - it is - R3 It is 
the alkyl group, alkoxyalkyl group, or acyl group of carbon numbers 1 -4, a is 0 or 1 , and b is 0-2, and a+b is 1 or 2. The organic silicon compound 
expressed or its hydrolyzate, and the coating constituent which mainly comes to contain the sol of (b) titanium oxide and the compound colloid of an 
antimony oxide are offered. 
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[0018] Moreover, it sets to the coating constituent of a claim 1 , and invention concerning the claim 2 of this application is general 
formula;M[CH2N(CH2 COO) 2]2 Nac. The coating constituent which comes to contain the metal complex compound (however, for M to be Zn, 
Mn, Mg, Fe, Cu, Co, calcium, Bi, and aluminum among a formula, and for c to be 1 or 2.) expressed further is offered. 
[0019] Invention concerning the claim 3 of this application on a plastics base-material front face Furthermore, (a) general 
formula;RlaR2bSi(OR3)4- (a+b) (However, Rl is the organic machine of the carbon numbers 4-14 which have a functional group or an 
unsaturation double bond among a formula.) R2 the hydrocarbon group of carbon numbers 1 -6, or a halogenated hydrocarbon it is - R3 It is the 
alkyl group, alkoxyalkyl group, or acyl group of carbon numbers 1-4, a is 0 or 1, and b is 0-2, and a+b is 1 or 2. The plastics base material in which 
it comes to form the coating layer which mainly contains the organic silicon compound expressed or its hydrolyzate, and (b) titanium oxide and the 
sol of the compound colloid of an antimony oxide is offered. 

[0020] Moreover, invention concerning the claim 4 of this application is set to the plastics base material of a claim 3. The metal complex compound 
expressed with the aforementioned coating layer by general formula;M[CH2N(CH2 COO) 2]2 Nac (however, M is Zn, Mn, Mg, Fe, Cu, Co, 
calcium, Bi, and aluminum among a formula, and c is 1 or 2.) The plastics base material contained further is offered. 
[0021] 

[Function] The coating constituent concerning the claim 1 of this invention, Since it is the thing which mainly comes to contain the organic silicon 
compound expressed with the following general formula or its hydrolyzate (for it to be henceforth described as the (a) component), and titanium 
oxide and the sol (for it to be henceforth described as the (b) component) of the compound colloid of an antimony oxide, When a coating layer is 
made to form in a plastics base-material front face, the coating constituent which the color nonuniformity by the reflected color produced by 
obtaining sufficient refractive index, and an interference fringe's not occurring, and making an antireflection film form on a coating layer does not 
generate can be obtained. 

[0022] General formula; RlaR2 bSi4 (OR3) - (a+b) (however, inside of a formula) Rl It is the organic machine of the carbon numbers 4-14 which 
have a functional group or an unsaturation double bond, and is R2. It is the hydrocarbon group or halogenated hydrocarbon of carbon numbers 1 -6, 
and is R3. It is the alkyl group, alkoxyalkyl group, or acyl group of carbon numbers 1 -4, a is 0 or 1 , and b is 0-2, and a+b is 1 or 2. 
[0023] Furthermore, coating constituents which improved, such as the fault which the conventional coating layer has, for example, abrasion-proof 
nature, surface hardness, inflexible nature, transparency, antistatic nature, a dye affinity, thermal resistance, water resistance, and chemical 
resistance, can be obtained. 

[0024] Since the coating constituent of this invention contains the (b) component which is the sol of titanium oxide and the compound colloid of an 
antimony oxide, this is because the fault of both at the time of using titanium oxide and an antimony oxide independently respectively can be 
compensated and a desirable property can be pulled out. 

[0025] The sol of the aforementioned compound colloid of this invention is the colloidal solution which made the mixed liquor of water, an organic 
solvent, or a water and an organic solvent distribute the particle which titanium oxide and the antimony oxide compounded, and suitable alkali and 
the thing which adds and stabilized the organic amine are preferably used for it. 

[0026] Moreover, the thing in the state where many antimony oxides have covered around it by using titanium oxide as a nucleus is used for the (b) 
component which are the titanium oxide in the coating constituent of this invention, and the sol of the compound colloid of an antimony oxide. 
[0027] Although the path of the aforementioned compound colloid is within the limits of l-200nm, the thing of the range of 5-100nm is preferably 
used for it. If the path of the aforementioned compound colloid is smaller than the above-mentioned range, own stability of a sol is also bad, and an 
effect is also small and difficult to manufacture. On the contrary, if the path of the aforementioned compound colloid is larger than the 
above-mentioned range, the stability of a coating constituent, the transparency of a paint film, smooth nature, etc. will fall. 

[0028] in order that [ moreover, ] the rate of titanium oxide and an antimony oxide may harness the advantage further, compensating each fault - the 
titanium oxide 100 weight section - receiving -- an antimony oxide 2 - the 100 weight sections - 5 - 30 weight section is used preferably When the 
ratio was smaller than this and it mixes with the (a) component, the stability of compound colloid is missing, and if a ratio is larger than this, a 
problem will arise in the refractive index of a coating constituent conversely. 

[0029] that is, for example, ~ titanium oxide - a sol - being independent - if - a sol ~ ****** - it can exist - a refractive index -- being high 
— since -- being desirable - a thing it is — although - coating - a constituent - composition — ****** — having used it — a case — **** — the 
matter - essential - a property - coating - a constituent - inside - containing having - an organic silicon compound or - the -- a hydrolyzate 
-- it is — (— a -) - a 

[0030] Furthermore, when the coating layer was made to form with the coating constituent which made the (a) component which is an organic 
silicon compound or its hydrolyzate, and the titanium oxide sol contain, the problem was in the water resistance of a coating layer. 
[003 1] Moreover, for example, if an antimony pentoxide sol is independent, it can exist as a sol, and its refractive index is also comparatively high. 
Furthermore, although the (a) component which is an organic silicon compound or its hydrolyzate can exist stably when it is used as composition of 
a coating constituent, the (a) component and the coating layer formed with the coating constituent which made the antimony pentoxide sol contain 
did not have a fully high refractive index. 

[0032] Since it is the thing which is making titanium oxide and the antimony oxide exist as a sol of compound colloid in a coating constituent, the 
fault when using a titanium oxide sol or an antimony-oxide sol independently can be compensated with the coating constituent of this invention, and 
a desirable property can be pulled out with it. 

[0033] Therefore, when a coating layer is formed with the coating constituent of this invention, the coating constituent which is stable and does not 
have problems, such as water resistance, in the bottom of existence of the (a) component as well as a plastics base material with a desirable 
refractive index being obtained can be obtained. 

[0034] By the way, although it shows the composition in the formula of next ** 1 and ** 2, the (a) component in the coating constituent of this 

invention is a kind of an organic silicon compound, after hydrolysis, carries out dehydration condensation and becomes oligomer. 

[0035] Furthermore, the composition is OR3 to Si atom. The organic silicon compound of three organic functions which three machines have 

combined is desirable. Of course, OR3 A machine can also use the organic silicon compound of two organic functions combined with the two-piece 

Si atom. 

[0036] 

[Formula 1 ] 
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R 6 
I 

{R A OJ — S i — (CH 2 ) P — (OCH a CH 2 ) , OCH, -C-CH, 

1 \/ 

RVm 0 

[0037] However, inside R4 of a formula The alkyl group of 1 -4, an alkoxyalkyl group or an acyl group, and R5 The hydrocarbon group of carbon 
numbers 1 -6, a halogenated-hydrocarbon machine, and R6 Hydrogen or a methyl group, and m are [ 1 -6q of 2 or 3, and p ] 0-2. 
[0038] 
[Formula 2] 

(R 7 0) , -S i- (CH 2 ) r 
I 

RVi 0 

[0039] However, inside R7 of a formula The alkyl group of 1 -4, an alkoxyalkyl group or an acyl group, and R8 2 or 3, and r of the hydrocarbon 
group of carbon numbers 1-4 or a halogenated-hydrocarbon machine, and 1 are 1-4. 

[0040] Although only one kind may be used for it, the aforementioned organic silicon compound can perform the paint film according to various 
purposes, if two or more kinds are mixed and used. In this case, the aforementioned organic silicon compound of three different organic functions 
may be mixed and used, and the aforementioned organic silicon compound of two organic functions and three organic functions may be mixed and 
used. In addition, when using the aforementioned organic silicon compound of two organic functions as a (a) component, it is desirable to mix with 
the aforementioned organic silicon compound of three organic functions. 

[0041] By the way, Rl in the aforementioned organic silicon compound of the (a) component What has an epoxy group as a functional group is 
desirable. These are called epoxy silane, for example, r-glycidoxy propyltrimethoxysilane, r-glycidoxy propyltriethoxysilane, r-glycidoxy 
PUROPIRUJI methoxyethoxy silane, r-glycidoxy propyl triacetoxysilane, r-glycidoxy propyl methyldimethoxy silane, r-glycidoxy propyl 
methyldiethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltriethoxysilane, etc. are mentioned in the organic silicon compound of the three 
aforementioned organic functions. 

[0042] Furthermore, although the thing containing an epoxy group is desirable, even if the aforementioned organic silicon compound of the (a) 
component is the aforementioned organic silicon compound which does not contain an epoxy group, it is usable. In the case of the aforementioned 
organic silicon compound of for example, three organic functions Methyl trimetoxysilane, methyl triethoxysilane, vinyltrimetoxysilane, 
Vinyltriethoxysilane, vinyltriacetoxysilane, a vinyl dimethoxy ethoxy silane, gamma-methacryloxy propyl trimethoxysilane, aminomethyl 
trimethoxysilane, 3-aminopropyl trimethoxysilane, 3-aminopropyl triethoxysilane, Phenyl trimethoxysilane, phenyl triethoxysilane, 
gamma-chloropropyltrimetoxysilane, Various trialkoxysilane, such as gamma-mercapto propyl triethoxysilane, 3 and 3, and 3-trifluoropropyl 
trimetoxysilane, thoria siloxy silane, or a dialkoxy alkoxysilane compound is mentioned. 

[0043] Moreover, as an example of the aforementioned organic silicon compound of two organic functions, although dimethyl dimethoxysilane, 
diphenyl dimethoxysilane, methylphenyl dimethoxysilane, methyl vinyldimetoxysilane, dimethyl diethoxy silane, etc. are mentioned, when using the 
aforementioned organic silicon compound of these 2 organic functions, mixing with the compound of three organic functions is desirable. 
[0044] By the way, the aforementioned organic silicon compound of four organic functions can also be used if it uses together with the compound 
containing the aforementioned organic silicon compound of other numbers of organic functions or/, and an epoxy group. Of course, although the 
above-mentioned epoxy group is not contained, it is possible to use together with the usable aforementioned organic silicon compound etc. 
[0045] Moreover, as the aforementioned organic silicon compound of four organic functions, a methyl silicate, an ethyl silicate, an isopropyl silicate, 
n-propyl silicate, n-butyl silicate, t-butyl silicate, a sec-butyl silicate, etc. are mentioned, for example. 

[0046] Furthermore, since the aforementioned organic silicon compound is understood an added water part, the coating constituent containing this 
hydrolyzed compound, then the reaction rate at the time of paint film processing increase and operative temperature falls, paint film processing is 
efficiently possible. 

[0047] Moreover, when using two or more kinds together, the compound of the number of organic functions which is different when using together 
two or more sorts of compounds of the number of the same organic functions in the compound of two to 4 organic functions may be used together 
after hydrolysis, and may be used together before hydrolysis, and you may perform a cohydrolysis. It is HOR3 by hydrolysis. Alcohol separates and 
the compound of a formula shown in ** 1 and ** 2 becomes a silanol equivalent to the structure expressed to ** 3 or/, and ** 4. 
[0048] 
[Formula 3] 
OH 

I 

OH — S i— OH 
I 

[0049] 
[Formula 4] 
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H 2 . 
I 

OH— S i -OH 
I 

R ' 

[0050] Although dehydration condensation progresses promptly and this silanol becomes oligomer, if neglect (regimen) is carried out for after 
hydrolysis ] 1 to 24 hours, this reaction will fully come to progress preferably. 

[0051] Moreover, it sets to the coating constituent concerning invention according to claim 2. General formula; the metal complex compound 
expressed with M[CH2N(CH2 COO) 2]2 Nac (however, M among a formula) it is Zn, Mn, Mg, Fe, Cu, Co, calcium, Bi, and aluminum, and c is 1 
or 2 It contains, and since this metal complex compound carries out the polymerization of the (a) component which is an organic silicon compound 
or its hydrolyzate and makes the paint film of the three-dimensions network structure form, it can make a stiff coating layer form efficiently very 
much. 

[0052] As an example of the above-mentioned metal complex compound, for example, ethylenediaminetetraacetic acid iron, 

ethylenediaminetetraacetic acid aluminum, ethylenediaminetetraacetic acid zinc, ethylenediaminetetraacetic acid manganese, 

ethylenediaminetetraacetic acid magnesium, ethylenediaminetetraacetic acid copper, ethylenediaminetetraacetic acid cobalt, 

ethylenediaminetetraacetic acid calcium, an ethylenediaminetetraacetic acid bismuth, etc. are mentioned. 

[0053] Moreover, these metal complex compounds may be used by one kind, and two or more kinds may use them, mixing. 

[0054] Furthermore, in the plastics base material concerning invention according to claim 3, since it does not come to form the layer by the coating 

constituent of a claim 1 in a plastics base-material front face and an interference fringe does not occur on the aforementioned plastics base-material 

front face, appearance is good. Furthermore, since a reflected color does not occur even if it makes an antireflection film form on the coating layer of 

the aforementioned plastics base material, the plastics base material which the color nonuniformity under the influence of a reflected color does not 

generate can be obtained. 

[0055] In addition, the plastics base material excellent in difficulties, such as the abrasion-proof nature which is a problem from the former, surface 
hardness, inflexible nature, transparency, antistatic nature, a dye affinity, thermal resistance, water resistance, and chemical resistance, can be 
obtained. 

[0056] Moreover, in the plastics base material of invention according to claim 4, it sets to the plastics base material of a claim 3. The metal complex 
compound by which the coating constituent formed in the front face is expressed with general formula;M[CH2N(CH2 COO) 2]2 Nac (however, M 
is Zn, Mn, Mg, Fe, Cu, Co, calcium, Bi, and aluminum among a formula, and c is 1 or 2.) It contains, and this metal complex compound carries out 
the polymerization of the (a) component, and makes the paint film of the three-dimensions network structure form. Therefore, the plastics base 
material in which the stiff coating layer was made to form efficiently very much can be obtained. 

[0057] Furthermore, when carrying out the polymerization of the (a) component and making the paint film of the three-dimensions network structure 
form in this invention, in order to shorten time, You may use together with a coating constituent curing catalysts (however, what spoils the stability 
of a coating constituent is not desirable), such as amines, various metal complex compounds, a metal alkoxide, an organic-metal edge, a perchlorate, 
an organic acid or its anhydride, a Lewis acid, and a halogenation metal, if needed. 

[0058] For example, in amines, a monoethanolamine, a diethanolamine, an isopropanolamine, ethylenediamine, an isopropylamine, 
diisopropylamine, a morpholine, a triethanolamine, diarninopropane, aminoethylethanolamine, a JISHIARU amide, a triethylenediamine, a 
2-ethyl-4-methyl imidazole, etc. are mentioned. 

[0059] Moreover, various metal complex compounds are general formula:AlXn Y3-n. It is at least one chosen from the ligand to which X originates 

in OL (L is a low-grade alkyl group) among {, however a formula, and Y originates in general formula Ml COCH2 COM2 (Ml and M2 are a 

low-grade alkyl group) and Ml COCH2 COM2, and n is 0, 1, or 2. The aluminum chelate compound shown by} is used. 

[0060] For example, aluminum acetyl acetonate, aluminum bis-ethylacetoacetate, monoacetyl acetonate, aluminum-G n-butoxide mono ethyl 

acetoacetate, aluminum-G iso-propoxide mono methyl acetoacetate, chromium acetylacetonate, titanyl acetylacetonate, cobalt acetylacetonate, iron 

(III) acetylacetonate, manganese acetylacetonate, nickel acetylacetonate, indium acetylacetonate, etc. are mentioned. 

[0061] Furthermore, aluminum NIUMUTORI ethoxide, aluminum tree n-propoxide, aluminum tree n-butoxide, tetrapod ethoxy titanium, 

tetra-n-butoxytitanium, tetrapod-i-propoxytitanium, etc. are mentioned as an example of a metal alkoxide. 

[0062] Moreover, with an organic-metal salt, a magnesium perchlorate, an ammonium perchlorate, etc. are mentioned, for example by sodium 
acetate, the zinc naphthenate, naphthenic-acid cobalt, octylic acid tin, and the perchlorate. 

[0063] Furthermore, a malonic acid, a succinic acid, a tartaric acid, an adipic acid, an azelaic acid, a maleic acid, O-phthalic acid, a terephthalic 
acid, a furnaric acid, an itaconic acid, oxaloacetic acid, a maleic anhydride, a succinic anhydride, itaconic acid anhydride, 1 , 2 -dimethyl maleic-acid 
anhydride, phthalic anhydride, a hexahydrophthalic acid anhydride, an anhydrous naphthalic acid, etc. are mentioned as an example of an organic 
acid or its anhydride. 

[0064] moreover, in a Lewis acid, a ferric chloride and an aluminum chloride mention, for example - having — moreover - a halogenation metal -- 
a stannous chloride, a stannic chloride, and bromination - tin, a zinc chloride, a zinc bromide, and bromination -- titanium, a titanium tetrachloride, 
and bromination ~ a thallium, chlorination germanium, a chlorination hafnium, a lead chloride, a lead bromide, etc. are mentioned 
[0065] By the way, even if it uses it independently, according to the purpose, two or more kinds may use an above-mentioned curing catalyst, 
mixing. Moreover, what serves as the ring opening polymerization of the epoxy group of the (a) component other than these curing catalysts can also 
be used. For example, an aluminum chelate compound is one of the desirable catalysts. 

[0066] Furthermore, in order to make a coating constituent liquefied in this invention, or in order to make viscosity low, you may use a solvent better 
known than before. For example, water, a lower alcohol, an acetone, the ether, a ketone, ester, etc. are mentioned. 

[0067] Besides the component described above, you may use various additives together according to various purposes. For example, pH regulator, a 
viscosity controlling agent, a leveling agent, a delustering agent, a color, a pigment, a stabilizer, an ultraviolet ray absorbent, an antioxidant, etc. are 
mentioned. 

[0068] Furthermore, it is the purpose which raises the dye affinity of a coating layer, and the organic polymer of an epoxy resin and others may be 
used together. In an epoxy resin, the copolymer of cycloaliphatic epoxy resins, such as polyolefine system epoxy, a cyclopentadiene oxide, a 
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cyclohexene oxide, and poly glycidyl ester, poly glycidyl ether, epoxidation vegetable oil, an epoxy novolak, glycidyl methacrylate, and methyl 
methacrylate, a polyol, a fiber system resin, melamine resin, etc, are mentioned, for example. 

[0069] Moreover, in order to raise the flow at the time of an application, to reduce the smooth nature of a coating layer and to reduce coefficient of 
friction of a coating layer front face, it is also possible to use various kinds of surfactants together. For example, a block or graft copolymer of a 
dimethyl cyclohexane and an alkylene oxide, a fluorochemical surfactant, etc. are mentioned. 

[0070] By the way, the "spectacle lens" fabricated with the resin of the inside beyond ne =1 .54 - a quantity refractive index gets damaged preferably, 
and the coating constituent of this invention is used as a prevention film. Furthermore, you may use it not only for a plastics base material but for 
inorganic glass, wood, metal goods, etc. 

[0071] Moreover, processes, such as brush coating, being immersed, roll coating, spray painting, and flow coating, are preferably used for a coating 
means. For example, after applying the coating constituent of this invention for the plastics base material in which the coating layer was made to 
form by carrying out the casting polymerization of the raw material which serves as a plastics base material after applying the coating constituent of 
this invention to mold on a plastics base-material front face as OK and an option, you may obtain the plastics base material in which made it stick 
with mold, stiffened the paint film, and the coating layer was made to form. 

[0072] Moreover, as for coating layer thickness, it is good preferably after dryness to make it set [ 0.3 micrometers - 30 micrometers ] to 0.5 
micrometers - 10 micrometers. 

[0073] After applying a coating constituent, preferably, the plastics base material of this invention is heated and stiffens the aforementioned coating 
constituent. Although heating temperature is about 50 degrees C - 200 degrees C, it is good preferably to carry out at 80 degrees C - 140 degrees C. 
[0074] By the way, a polymethylmethacrylate and its copolymer, an acrylonitrile styrene copolymer, a polycarbonate, a cellulose acetate, a polyvinyl 
chloride, a polyethylene tele phthalate, an epoxy resin, an unsaturated polyester resin, a polyurethane resin, the polymer of CR-39, etc. are preferably 
used for the plastics base material of this invention. 

[0075] Moreover, massive object and cotton material, a film, etc. are preferably used as a gestalt of the plastics base material of this invention. 

[0076] 

[Example] 

(1) Agitating violently the adjustment gamma-glycidoxypropylmethyldietoxysilane 248 weight section of the reserve constituent A, the 0.05 
convention hydrochloric- acid solution 36 weight section was added at once, 1 more hour and half churning was continued, and the hydrolyzate x 
equivalent to the (a) component was obtained. 

[0077] After adding the ethanol of the 56.6 weight sections, and the ethylene glycol of the 53.4 weight sections as a solvent to the above-mentioned 
hydrolyzate x, the aluminum acetylacetonate of the 4.7 weight sections was added as a curing catalyst, and the solution in which fully mixed and it 
was made to dissolve was used as the reserve constituent A. 

[0078] (2) The centinormal hydrochloric-acid solution 48.6 weight section was dropped gradually, agitating it violently, as the adjustment 
gamma-glycidoxypropyltrimetoxysilane 212.4 weight section of the reserve constituent B was kept at 10 degrees C. When ending dropping, cooling 
was stopped immediately, and the hydrolyzate y equivalent to the (a) component was obtained. 

[0079] After adding the ethanol of the 77. 1 weight sections, and the ethylene glycol of the 37.7 weight sections as a solvent to the above-mentioned 
hydrolyzate y, the aluminum acetylacetonate of the 7.65 weight sections was added as a curing catalyst, and the solution in which fully mixed and it 
was made to dissolve was used as the reserve constituent B. 

[0080] (3) After adding the ethanol of the 56.6 weight sections, and the ethylene glycol of the 53.4 weight sections as a solvent in the hydrolyzate 
x284 weight section of the adjustment above-mentioned of the reserve constituent C, the ethylenediaminetetraacetic acid aluminum of the 4.0 weight 
sections was added as a curing catalyst, and the solution in which fully mixed and it was made to dissolve was used as the reserve constituent C. 
[0081] (4) After adding the ethanol of the 77. 1 weight sections, and the ethylene glycol of the 37.7 weight sections as a solvent in the hydrolyzate 
y261 weight section of the adjustment above-mentioned of the reserve constituent D, the ethylenediaminetetraacetic acid aluminum of the 6.0 weight 
sections was added as a curing catalyst, and the solution in which fully mixed and it was made to dissolve was used as the reserve constituent D. 
[0082] (5) Based on the 1st table, weighing capacity of the reserve constituents A and B was carried out to the adjustment glassware of a coating 
constituent, they were poured into it, further, it added, the silicone system surfactant of 200 weight ****** and the 0.45 weight sections was fully 
agitated, the commercial titanium dioxide and the sol of the compound colloid of antimony pentoxide were mixed, and the coating constituent (I) was 
obtained. 

[0083] Moreover, the sol of the compound colloid of the above-mentioned titanium dioxide and antimony pentoxide is a methanol distribution sol of 
20% of solid contents, the mean particle diameter of compound colloid is lOnm - 15nm, and the 100 weight sections / 20 weight sections (Ti02 / Sb 
205) are used for the titanium dioxide of this compound colloid, and the ratio of antimony pentoxide. 

[0084] Similarly, based on the 1st table, weighing capacity of the reserve constituents C and D was carried out to the glassware, they were poured 
into it, further, it added, the silicone system surfactant of 200 weight ****** and the 0.45 weight sections was fully agitated, the titanium dioxide of 
the above-mentioned marketing and the sol of the compound colloid of antimony pentoxide were mixed, and the coating constituent (II) was 
obtained. 

[0085] (6) An above-mentioned coating constituent (I) and (II) were respectively applied to the polyurethane system lens of marketing whose 
application refractive index is ne =1 .67 by dip coating (a part for lOcm/in pull-up speed), it heated at 100 degrees C for 2 hours, the paint film was 
stiffened, and the coating layer was made to form. 

[0086] (7) The examination described below was presented using the polyurethane system lens which forms the coating layer obtained by the 
evaluation above-mentioned (6), and the performance of a coating layer was evaluated. 

[0087] (b) The antifriction test coating layer front face was ground against steel wool #0000, the difficulty of getting damaged was investigated, and 
the following criteria estimated. 

O .... Even if it grinds very strongly, a blemish does not stick. 
O . . . . Even if it grinds strongly, a blemish does not stick. 
**.... If it grinds strongly, a blemish will attach a few. 
X .... Even if it grinds weakly, a blemish sticks. 

The evaluation of a polyurethane system lens to which the coating layer is not made to form in reference was X. 

[0088] (b) The antireflection film currently generally used to the shape of an appearance coating layer was made to form by the vacuum deposition 
method, the nonuniformity of a reflected color was investigated by macro-scopic observation, and the following criteria estimated. 
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O .... There is no, nonuniformity by the reflected color. 

O .... There is nonuniformity by the reflected color a little. 

X .... There is nonuniformity by the reflected color remarkably. 

[0089] (c) It has the end of a tape, after making the base eye (100 masses) of 1mm angle on an adhesion coating layer front face with a knife and 
sticking strongly a cellophane adhesive tape (tradename "Scotch tape" Nichiban Co., Ltd.) on it after that, and it is 90. It removed with sufficient 
vigor in the direction. Then, it expressed with x/100, having investigated how many eyes of the base of a coating layer front face separated, and 
having used the number of the eyes of the base which separated as x. In this case, it will be said that adhesion is good, so that x is small. 
[0090] (d) 90 degrees C was immersed for 30 minutes in the dye affinity lens at red, yellow, and the disperse dye bath that mixed three blue colors, 
the light transmission was measured, and the dye affinity was investigated. 
As mentioned above, the result of a (b) (b) (c) (d) is shown in Table 1 . 
[0091] 
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[0092] Moreover, the example 1 of comparison in Table 1 is the result of evaluating similarly the polyurethane system lens in which the coating 
layer was made to form with the coating constituent adjusted to the change which uses the sol of the compound colloid of a titanium dioxide and 
antimony pentoxide using the commercial silica sol (a mean particle diameter is 13**lnm, and is the methanol distribution sol of 20% of solid 
contents). 

[0093] Furthermore, the example 2 of comparison in Table 1 is the result of evaluating similarly the polyurethane system lens in which the coating 
layer was made to form with the coating constituent adjusted to the change which uses the sol of the compound colloid of a titanium dioxide and 
antimony pentoxide using the commercial antimony pentoxide sol (a mean particle diameter is 1 3nm and it is the sol of 20% of solid contents). 
[0094] 

[Effect of the Invention] After carrying out the paint film of the coating constituent of this invention to for example, a plastics base material, the 
coating constituent in which the coating layer which an interference fringe does not generate on a plastics base-material front face, and the 
nonuniformity by the reflected color does not generate is made to form can be obtained. 

[0095] Furthermore, the coating constituent in which the coating layer which improved is made to form can be obtained. 

[0096] Moreover, if a coating layer is formed with the coating constituent of this invention, although the elongation of a coating layer is large and a 
base material bends, what has it will be obtained, and what has the still bigger surface reflection factor of a coating layer will be obtained, 
remarkable risk of a crack occurring on a coating layer front face and small ] 

[0097] In addition, the slipping property of a coating layer front face is fitness (coefficient of friction is a low), and an antireflection film, a metal 
vacuum evaporationo film, etc. which are formed on a coating layer, and an adhesive property are good. 

[0098] Furthermore, as well as being easy to use, it is easy to apply, and the coating constituent of this invention has the long pot life of a 
constituent, and when the contraction at the time of hardening applies to the base material of the shape of a thin film small especially further, it does 
not have troubles, such as curl. 

[0099] Moreover, by making the metal complex compound expressed with general formula;M[CH2N(CH2 COO) 2]2 Nac contain, the setting time 
of a constituent is shortened and a coating constituent with possible making the coating layer of the three-dimensions network structure form 
efficiently can be obtained. 

[0100] Furthermore, since an interference fringe does not occur on a front face, as for the plastics base material of this invention, appearance also 
goes up goods value well. Moreover, since a reflected color does not occur even if it makes an antireflection film form on the coating layer of the 
aforementioned plastics base material, the plastics base material which the color nonuniformity under the influence of a reflected color does not 
generate can be obtained. 

[0101] Abrasion-proof nature, surface hardness, abrasion resistance, transparency, thermal resistance, water resistance, and antistatic nature of the 
plastics base material of this invention are improving, the reflection factor of a plastics base-material front face is still larger, and an antireflection 
film, a metal vacuum evaporationo film, etc. with which a surface slipping property is fitness (coefficient of friction is a low), and is formed in a 
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plastics base-material front face, and an adhesive property are good. 



[Translation done.] 
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